Although the mechanism of iron transport in Mycobacterium smegmatis is now known in broadoutline (Rat1edge & Marshall, 1972; Machametal., 1977) , thefateof ironwithin the cell and its distribution between the various iron-containing components has not been extensively studied. We have now determined the amounts of total iron and its distribution between the major compounds of the cell after growth of M . smegmatis N.C.I.B. 8548 with iron at either 0,05pg/ml for iron-deficient growth of 2.0pg/ml for iron-sufficient growth (see Ratledge & Hall, 1971 ). Table 1) When growth was limited by the availability of iron, a substantial decrease in the iron content of the cells occurred. Therefore either some of the iron in iron-sufficient cells is redundant or cells are able t o reorganize their metabolism when they become iron-deficient. The minimal iron requirement was about 15-17pg of iron/g dry wt., below which further growth could not occur. This value is appreciably lower than the 64pg of iron/g dry wt. recorded by Winder & O'Hara (1966) for the same organism (although, admittedly, a different strain).
Concentrations of metabolites (see
The proportion of iron as non-haem iron was always high, in keeping with previous results for Mycobacterium phlei (Kurup & Brodie, 1967) , but was slightly less in older iron-deficient cultures than in iron-deficient cultures of the same age; i.e. when the effects of iron deprivation were beginning t o show. Amounts of cytochromes a and b were substantially depleted in iron-deficient cultures, although amounts of cytochrome c and flavoprotein(s) were not significantly altered. Somewhat similar changes have been observed in other organisms grown under conditions of iron deficiency (Light & Clegg, 1974) . The disproportionate changes in some respiratory proteins probably indicate a lack of co-ordinated control over their biosynthesis or else a n alteration in the pathways of electron transport under conditions of iron deficiency.
Unlike most other micro-organisms (see Light & Clegg, 1974) , M . smegmatis showed a dramatic decrease in porphyrin under conditions of iron deficiency. Normally, in the absence of iron t o produce haem from porphyrin, control over porphyrin biosynthesis becomes relaxed and high concentrations of porphyrins result. M . smegmatis must therefore regulate porphyrin biosynthesis not through haem, but through a more subtle mechanism, and clearly this is of advantage to the cells since it prevents needless diversion of carbon into unwanted compounds. We were unfortunately unable t o detect 6-aminolaevulinate acid synthase in cell-free extracts, which is probably the controlling enzyme of porphyrin biosynthesis. Aminolaevulinate dehydratase (EC 4.2.1.24), the second enzyme in the pathway, however, was unaffected by the iron status of the cells. 
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Shijt-up experiments
When iron, at 2pg/ml, was added to established (60h) cultures of M . smegmatis growing under conditions of iron deficiency, the iron was taken up by cells in a manner dependent on the form of iron, If FeS04 was added, cells rapidly turned pink, owing to formation of ferrimycobactin, but this was not seen if either precipitated iron, as Fe(OH3), or iron in its physiological form of ferriexochelin (see Macham et al., 1977) was used. Only ferriexochelin appeared to give a controlled release if iron to the cells, which then responded by showing a rapid increase in biomass (60% increase in 24h).
With both FeSO, and Fe(OH),, although uptake into the cell was much more rapid than with ferriexochelin, this iron only appeared to become slowly available to the cell growth machinery over the subsequent 48 h growth.
Different modes of iron uptake are therefore indicated with each of the three iron sources. Fe(OH)3 is probably non-specifically attached to the outside of the cell as it cannot react with mycobactin. It then may be leached into the cell by solubilization at the cell surface, perhaps by exochelin or by the salicylate-mycobactin system (Ratledge & Marshall, 1972) . With FeS04 the iron is rapidly captured by the mycobactin and oxidized to give ferrimycobactin, which then seems to allow only a slow release of iron into the cytoplasm. With ferriexochelin, iron apparently has little impediment to uptake and therefore may be by-passing the mycobactin-carrier system (Stephenson & Ratledge, 1978) . This study was aided by a research grant from the Wellcome Trust.
